(a) PCl4+ · PCI6-, (b) PCI4+ · AlCI4-, and (c) Na+· AlCI4-and NO+· AICI4-are assetnbled in Table 2 . Bands found only in (a) must belong to PCls-, those which are common to (a) and (b) must belong to PCI4+, and those cornmon to (b) and (c) must be due to AlCl4-. Having attributed the frequencies to the proper ions, it isasimple matter to make the assignments for each individual ion. They are summarized in Tables 3 and 4 . It is remarkab]e how well this works out. CARBON SUBOXIDE (Dr W. G. Fateley) This n1olecule presents one of the most interesting unsolved problems in molecular structure. In 1954, Long, Murfin, a.nd Williams5 published a re-detern.ination of the infrared and Raman spectrum which they interpreted on the basis of a linear structure (I). Almost simultaneously Rix6 published similar data which he claimed were incompatible with a linear molecule. Specifically, the infrared band contours were wrong. He proposed a bent trans structure (II). Electron diffraction did not really settle the question 7. Stoicheffs then measur ed the pure rotational Raman spectrum. If the molecule is linear, the line spacing would be ,_.Q·56 cm -1 , which would be easily resolved on his instrument. If it is non-linear the spacing would be .-0·28 cm-1, which would probably not be resolved. Actually an unresolved spectrum was obtained. Stoicheff pointed out that this does not necessarily eliminate the linear structure. If the molecule were linear, but had a 7T (1. fundamental which is .:>ufficiently low to be well populated at room temperature ( <200 cm-1), rotational transitions between the Ievels in this state would give the smaller 0·28 cm-1 spacing with considerable jntensity. This 7T (1. fundamental should be very intense in the infrared spectrum, since it is due to the bending of the entire molccule as illustrated in (III). We have searched the far infrared Sfectrum for such a fundamental, covering the range 70-300 cm-1 with pressures ofat least 200 mm (usually more), and with a pa th length cf7 ·5 m. Nothing was found. We conclude that there is no low-lying infrared-active fundamental in this range, and that the lowest one is 550 cm-1, Thus Stoicheff's suggestion is not tenable, and the rotational Raman spectrum is incompatible with a linear structure.
We have also remeasured the entire infrared .;;pectrum of Ca0 2 on a Heckman IR-7 instrument, and have C')nfirmed Rix's findings. Our somewhat better resolution has revealed a few more details, but he is correct in emphasizing that the infrared band contours do not fit a line:tr structure. At present we believe that his suggestion of a trans bent form (II) best fits the evidence. Further examples ofthis effect have now been established. Si(NCS) 4 has been re-examined and is tetrahedral. P(NCO)~~ and PO(NCO)a have been studied spectroscopically for the first time, and seem to be Cav trigonal pyramids as expected. U nfortunately, this does not establish whether or not tl:.e P-N =C=O group is linear, for if they were bent symmetrically in the av planes the symmetry would still be Cav·
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